Background: (PMMA) has been used in dental prosthetic devices for almost 70 years; three features have contributed for its success: excellent appearance, simple processing technique and easy repair. However, the resistance to impact and fracture of PMMA during function is low. Various methods for enhancing strength of the acrylic resin denture bases have been reported. This study was designed to evaluate the effect of adding Siwak powder with average particle size of (75 µm) in three different concentrations by weight to PMMA on certain mechanical properties. Material and Methods: Tensile strength, elongation, transverse strength, impact strength, compressive strength and the surface roughness of heat-polymerized acrylic resin specimens were evaluated for both the control group A (0%) and the experimental groups. These groups consisted of acrylic resin mixed with different proportions of Siwak powder B (3%), C (5%) and D (7%) by weight. Stainless steel samples with dimensions of (65 mm, 12.5 mm, 2.5 ± 0.03 mm) length, width, and thickness were constructed for testing tensile strength and elongation of acrylic resin. Other uniform molds were made by investing machined stainless steel standards (65 mm 10 mm, 2.5 mm) for testing denture base materials in surface roughness and these specimens were reused for transverse deflection test. For testing the impact strength and compressive strength of acrylic resin, wax patterns (60 mm,10 mm, 10 mm) and (20 mm,10 mm, 10 mm) length, width, thickness were prepared. Results: Siwak powder (5%) did not greatly affect the tensile strength and compressive strength (P = 0.05). The addition of Siwak powder at ratio of (3%) did not greatly affect impact strength of the experimental group in comparison to the control group, while the addition of (7 %) Siwak powder revealed a significant decrease in tensile strength, impact strength and compressive strength in comparison to the control group. Conclusion: Addition of low concentrations (3%, 5%) Siwak to the heat polymerizing acrylic resin did not affect significantly the tested mechanical properties.
Introduction:
Poly methyl methacrylate (PMMA) is one of the most widely used materials in modern prosthodontics. It is widely known due to its simplicity in use and acceptable esthetics (McCabe, 2001 ) .Other features that account for its popularity are good color stability, low water sorption, low solubility and adequate strength. It can reproduce surface details accurately and can be easily repaired (Eiichi and Kenji, 2001 ).
However, the mechanical strength of acrylic resin is not sufficient to maintain the longevity of dentures (Uzun et al, 1999) . The problem that occurs with denture base is fracture caused by factors such as poor fit of the denture base, poorly balanced occlusion and stress on denture base after years of use (Eiichi and Kenji 2001 , Jagger and Harison 2002 , Charles and Thomas, 1993 .
There were many attempts to strengthen polymers using different procedures, such as modification of the matrix or incorporating some strengtheners in the polymers (Uzun et al 1999 , Fernada and Simonides 2009 , Ismail 2007 .In addition, different types of fibers were incorporated into acrylic denture base in order to enhance it is physical and mechanical properties (Solnit 1991 , Gutteridge 1988 e.g. carbonated (graphite) fibers (De Boer et al 1984 , Bjork et al 1986 , aramidic fibers (Mullarky,1985) , woven metal and glass fibers (Eiichi and Kenji,2001 ), silica-glass fibers (Meric and Ruyter, 2005, Mathew et al, 2000) . Glass fibers impregnated in silane coupling agent (Vallittu 1977 , Freilich et al 1998 , Soderholm and Shang 1993 were used to enhance the flexural resistance.
Other studies tried to improve certain mechanical properties of acrylic resin by the addition of nano sized fillers e.g. Tio2, Zno2 (S-Y Chen, 2010 , Laura S. et al, 2011 • Tri-methylamine.
•
An alkaloid which may be Salvadoran.
• Chlorides.
• High amount of fluoride, calcium, phosphorous and silica.
• Sulphur and vitamin-C (ascorbic acid-C6H8O6).
• Small amounts of tannins, saponins, fiavenoida and sterols.
Tri-methylamine and alkaloid have antibacterial effects also the fluoride content protects the teeth from cariogenic bacteria.
There was a substantial amount of silica in the Siwak sticks which help in cleaning the teeth because it acts as an abrasive material to remove stain (Al-Bagieh et al, 1994) .
The aim of this study was to evaluate the effect of adding natural antimicrobial material contained unmodified silica on certain mechanical properties of poly methyl methacrylate.
Materials and Methods:
Siwak preparation Salvadora persica (miswaak) were dried by storing these sticks in a desiccator for three weeks. After each week the sticks were weighted by electrical sensitive balance with accuracy of (0.0001g), fig (1).
When a constant weight was attained it was assumed that the sticks were dried completely. Then these sticks were ground by using an electrical grinding machine, figure (2).
The size of the largest particles was obtained initially by sieving to the most suitable size could be selected was 125 µm the sieving was done to 75 µm by using selected sieves. The collected powder was stored in screw top containers with sacs of silica gel granules in the tops.
Specimens' fabrication
The control specimens were prepared by mixing PMMA powder with MMA liquid (triplex hot Ivoclar Vivadent, Liechtenstein) at ratio of (2.5/1w/v) and heat polymerizing. For the experimental samples poly methyl methacrylate was mixed with siwak powder in different proportions 3%, 5% and 7% (w/w) and the process for the control was followed.
The resin was packed into the stone molds in flasks which were placed in a hydraulic press (100 kpa/ܿ݉ ଶ ሻ for 5 minutes and processed according to the manufacture ' s recommendations. The processing was performed by placing the clamped flasks in a cold water bath which was heated up to 100 o C and then boiled for 45 minutes. The flasks were allowed to cool slowly at room temperature for 30 minutes followed by complete cooling of the flask with tap water for 15 minutes before deflasking .The acrylic specimens were removed from the flask, manually buffed under water and finished using sand paper of grit 400 (fine). Polishing was accomplished by using the rag wheel and dental pumice.
Conditioning of the specimens
After polishing, the specimens were stored in distilled water at 37 o C for 2 days before testing according to ADA specifications no. 12 and 17. In order to simulate oral conditions. All the measurements for the acrylic resin specimens were done using digital vernier before testing the mechanical properties of the acrylic samples.
Tensile strength and elongation test
Five dumbbell-shaped specimens for each concentration were prepared in dental flasks with preformed stainless steel metal dies length of 65 mm, width 10 mm and thickness 2.5 mm. The tensile strength and elongation tests were performed using an Instron testing machine (Jian Qiao) at maximum load 2000 kg , maximum speed 25-500 cycle/ minute and accuracy 0.03% (figure 3).
According to the ASTM specification, D638M (Cucci et al, 1998 X=is the width dimension of the specimen, in mm.
Y= is the height dimension of the specimen, in mm.
Compressive strength test
The rectangular specimens (20×10×10 (mm) according to ASTM-D695 were subjected to compressive load until failure .The maximum load of the testing machine selected was 7.5 KN applied through hydraulic compressive press. The compressive strength was calculated in N/mm², from the following equation:
Compressive strength=
b=width of the specimens in mm.
d=depth of the specimens in mm.
Surface roughness test
The rectangular acrylic specimens with the dimensions (65×10×2.5 mm) underwent the surface roughness test by using an analyzing surface roughness tester (TR220 portable roughness tester, Beijing, time high technology. Ltd, China) device. The mean value for the four readings of the sensible needle on the surface of the tested material was dependent.
One way ANOVA analysis and LSD test were used to assess the effect of adding different ratios of siwak powder on the physical and mechanical properties of acrylic resin, the level of significance was set at α=0.05.
Results:
The results of infra-red (IR) spectra were obtained by analyzing the characteristic vibrations of peaks which revealed the interaction of a nonmodified Siwak additive with PMMA acrylic resin. There was a significant difference in the mean values of tensile strength for studied groups, no significant change in elongation mean values was found among studied groups, table (1).
Further analysis using LSD test revealed highly significant differences were between control group with groups B and D, while the difference with group C was significant at P<0.01. Concerning the differences among various concentrations of Siwak, the result of LSD test showed that the differences between B, C and B, D were significant while the differences between C, D groups were highly significant at P < 0.05.
For elongation test no significant differences were found among the tested groups, at P>0.05.
The results showed that the increase in transverse strength mean values for studied groups were statistically in significant, table (2).
Further analysis using LSD test revealed that no differences were found between the studied groups (control and experimental groups), at P > 0.05.
Comparison between the results of the control and the experimental groups showed that addition of Siwak powder to PMMA results in a highly significant difference of the impact strength mean values, table (3).
Further analysis using LSD test revealed that Table ( 2) Transverse strength (N/mm²) for the control and the experimental groups significant differences were found between control group with group B, and highly significant differences between the control group and groups C and D, at P < 0.01. Concerning the differences among various concentrations of Siwak, the result of LSD test showed that the differences between the experimental groups (B, C, and D) were not significant, at P > 0.05. LSD test revealed that no significant differences were found between control group with the studied groups (B,C,D) and the differences among various concentrations of Siwak (BC, BD and CD) were also not significant at P > 0.05.
Discussion:
Altering a material to optimize a single property may consequently introduce deleterious effects on other properties, However in this study, addition of 5% Siwak powder did not result in a highly significant change in Table ( 3) Impact strength (KJ/m²) for the control and the experimental groups Impact strength is an important parameter as it can reflect the contact force required to cause fracture in a denture under situations such as accidental dropping. In the present study, the difference of the of impact strength at the ratio 3% Siwak powder was statistically significant in comparison to the control group. The significant reduction in the mean value of impact strength at ratios of 5% and 7% could be due to the differences in the testing configuration and specimen geometry this finding disagree with the findings of previous investigations (Mohammed 2009, Ihab and Moudhaffar, 2011) .
The compressive strength mean value at the ratio 5% Siwak powder showed a non significant difference over the control group, this result is in agreement with (Mona et al, 1994) .
The improvement in the impact strength and compressive strength at low concentrations of Siwak additive could be related to good bonding between the matrix and the additive which could be due to interfacial shear strength between the additive (Siwak) and the matrix (PMMA) (Ihab and Moudhaffar, 2011).
Also it was determined within the parameters of this study that the addition of different concentrations of Siwak powder (3%, 5% and 7%) by weight to the heat polymerizing acrylic resin did not affect the surface roughness significantly, this may be related to the filler particles size and shape which has a great effect on the surface roughness parameters of the composite series (Mona and Mohamed 1994).
Conclusion:
On the basis of the results arrived at the study, it was concluded that the incorporation of Siwak powder at ratios of 3% and 5% by weight into the heat polymerizing acrylic resin does not adversely affect its physical and mechanical properties tested in this study while incorporation of 7% Siwak powder by weight into the heat polymerizing acrylic resin revealed an adverse effect on most of mechanical properties tested except transverse test.
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